The increasing design, manufacturing, and provision complexity of high-quality, cost-efficient and trustworthy products and services has demanded the exchange of best organizational practices in worldwide organizations. While that such a realization has been available to organizations via models and standards of processes, the myriad of them and their heavy conceptual density has obscured their comprehension and practitioners are confused in their correct organizational selection, evaluation, and deployment tasks. Thus, with the ultimate aim to improve the task understanding of such schemes by reducing its business process understanding complexity, in this article we use a conceptual systemic model of a generic business organization derived from the theory of systems to describe and compare two main models (CMMI/SE/SwE, 2002; ITIL V.3, 2007) and four main standards (ISO/IEC 15288, 2002; ISO/IEC 12207, 1995; ISO/IEC 15504, 2005; ISO/IEC 20000, 2006) of processes. Description and comparison are realized through a mapping of them onto the systemic model.
ket competitive prices). Consequently, in order to design and manufacture, as well as provision and operate competitive high-quality technical, cost-efficient and trustworthy products and services, worldwide business firms are faced with the intra and inter organizational need to integrate multiple engineering and managerial systems and business processes (Sage & Cupan, 2001) .
Such a demanded intra and inter business process integration, in turn, has introduced an engineering and managerial business process performance complexity in organizations (but experimented by technical and business managers), and an engineering and managerial business process understanding complexity in practitioners (experimented by technical and business managers as well as business process consultants). A business process performance complexity in this context is defined as the structural 2 and/or dynamic system's complexity (Sterman, 1999) that confronts technical and business managers to achieve the system organizational performance goals (e.g., efficiency, efficacy, and effectiveness organizational metrics). In similar mode, a business process understanding complexity is defined as the structural and/or dynamic system's complexity that confronts technical and business managers (and business consultants) to acquire a holistic view of such a system under a learning focus.
Manifestations of such raising business process performance and business process understanding complexities are: (i) critical failures (by cancellations, interruptions, partial use, or early disposal) of enterprises information systems implementations (Standish Group, 2003; CIO UK, 2007) ; (ii) the apparition (and necessary retirement in the market) of defective products 3 (as tires, toys, software); and (iii) system downtimes and/or low efficiency and effectiveness in critical services such as electricity, nuclear plants, health services, and governmental services (Bar-Yam, 2003) .
Consequently, some researchers have proposed the notion of complex system of systems (SoS) (Manthorpe, 1996; Carlock & Fenton, 2001; Sage & Cuppan, 2001) and others have helped to organize such a novel construct (Keating et al., 2003; Bar-Yam et al., 2004) , as a conceptual tool to cope with that we call a business process performance complexity and a business process understanding complexity. Worldwide business firms, then, can be considered SoS and, as such, are comprised of a large variety of self-purposeful internal and external system components and forward and backward system interactions that generate unexpected emergent behaviors in multiple scales. Also, as SoS, the design/engineering and manufacturing/provision complexity of products/services is manifested by the variety of processes, machines/tools, materials, and system-component designs, as well as for the high-quality, cost-efficiency relationships, and value expectations demanded from the competitive worldwide markets. In turn, managerial process complexity is manifested by the disparate business internal and external process to be coordinated to meet the time to market, competitive prices, marketsharing, distribution scope and environmental and ethical organizational objectives, between other financial and strategic organizational objectives to meet (Farr & Buede, 2003) . Furthermore, other authors have introduced the business," the need for a better engineering and management process practices based in IT becomes critical in present times.
Under this new business and engineering context, global and large-scale business firms have fostered the development of best organizational practices (Arnold & Lawson, 2004) . The purpose is to improve the definition, coordination and execution of business processes and to avoid critical failures in the manufacturing of products and the provision of services. Best practices have been documented (via a deep re-design, analysis, discussion, evaluation, authorization and updating of organizational activities) through models and/or standards of processes by international organizations for the disciplines of systems engineering (SE), software engineering (SwE) and information systems (IS). Some models and standards come from organizations with a global scope (like ISO: International Organization for Standardization in Switzerland), but others limit their influences in some countries or regions (like SEI-CMU in USA, Canada, and Australia, or British Standard Office in UK). While both types of organizations can differ in their geographic scopes, both keep a similar efficacy purpose: to make available to them a set of generic business processes (technical, managerial, support, and enterprise) which come from the best international practices to correct and improve their organizational process, with the expected outcome to hold, correct, and improve the quality, value, and cost-efficiency issues of the generated products and services.
However, because of (i) the available myriad of models and standards reported in these three disciplines, (ii) the planned convergence for SE and SwE models and standards, and (iii) the critical role played by emergent CITOS in organizations in nowadays, we argue that a correct understanding and organizational deployment of such standards and models of process has been obscured by an inherent business process complexity understanding of the engineering and managerial process to be coordinated and the standards and models to be used for such an aim. Business process understanding complexity is manifested by a high density of concepts and interrelationships in the models and standards (Roedler, 2006) and by a lack of an integrated/holistic SE, SwE, and IS view of them (Mora et al., 2007a) . According to a SEI (2006) statement that points out which "… in the current marketplace, there are maturity models, standards, methodologies, and guidelines that can help an organization improve the way it does business. However, most available improvement approaches focus on a specific part of the business and do not take a systemic approach to the problems that most organizations are facing," and, with the ultimate aim to improve their business process understanding complexity, in this article, we report the development and application of a systemic model to describe and compare standards and models of process based in the theory of systems (Ackoff, 1971; Gelman & Garcia, 1989; Mora et al., 2003) by using a conceptual design research approach (Glass et al., 2004; Hevner et al., 2004; Mora & Gelman, 2008) . The study's research purpose is limited to access the business process completeness and the business process balance levels, which are introduced as a guidance of indicators for the selection and evaluation of standards and models of processes. The empirical assessment of the business process understanding complexity construct is planned for a subsequent study.
Usefulness of this systemic model is illustrated with the description and comparison of two main models [CMMI/SE/SwE:2002 (SEI, 2002 ), ITIL V.3:2007 (OGC, 2007 ] and four main standards [ISO/IEC 15288:2002 (ISO, 2002 , ISO/IEC 12207:1995 (ISO, 1995 , ISO/IEC 15504:2005 (ISO, 2005 , ISO/IEC 20000:2006 (ISO, 2006a , 2006b ]. The remainder of this article continues as follows: firstly, a general overview of the conceptual design research approach and the face validation process conducted by a panel of experts are reported. Secondly, the rationale of the systemic concepts, which are used in the design of the pro formas to systemically describe and compare the standards and models, is reported. Finally, the application of the systemic descriptive-comparison model is presented and their main findings are discussed. Findings suggest the adequacy of the systems approach for such an aim.
the conceptual research Method
Conceptual research has been extensively used in the disciplines of IS and SwE as a non-empirical research method (Glass et al., 2004) . Nevertheless, its principles and methods have been implicitly used and its scientific value has been obscured when is compared with empirical research methods which address tangible subjects and objects of study. In a recent systemic (Checkland, 2000) taxonomy of research methods (Mora & Gelman, 2008) , where are related the situational areas under study (A's), the knowledge known on such situations (F's) and the known knowledge on methodological issues (M's) to study the A's, two criteria are used to classify them: (i) the conceptual vs. reality dimension and (ii) the natural/behavioral vs. purposeful design dimension. Both criteria divide the spectrum of research methods in the following four quadrants: (Q1) the conceptual behavioral research, (Q2) the conceptual design research, (Q3) the empirical behavioral research, and (Q4) the empirical design research.
The conceptual dimension accounts for the organized and verifiable/falsifiable subsystem of concepts (e.g., knowledge) on the reality and of itself. The reality dimension (Bhaskar, 1975; Mingers, 2000) accounts for the stratified domains of: (i) observable and not observable events (the empirical and actual domains), and the (ii) broader reality domain of physical and social product-producer generative structures and mechanisms. The scientific knowledge (e.g., the conceptual domain) is socially generated by human beings in concordance with the reality (the truth criteria) and is temporal and relative (Bhaskar, 1975) . However, reality existence is independent of human beings from a critical realism philosophical stance. Thus, when we conduct conceptual research we address knowledge objects mapped to a reality and when we perform reality-based research (e.g., empirical) we address real subjects or objects. On the other hand, both conceptual and real entities generated by the nature and social structures and mechanisms can be studied without or with an intervening or modifying purpose. In the former case, we explore, describe, predict, explain, or evaluate conceptual or real entities, and, in the latter, we purposely design, build, and test conceptual or real artifacts (Hevner et al., 2004) . This article can be classified both as a conceptual design research (Q2) by the design of a systemic model to describe and compare standards and models of processes, and as a conceptual behavioral research (Q1) by the utilization of such a model to describe the schemes. Figure 1 illustrates the general research methodological framework.
In Mora et al. (2007b Mora et al. ( , 2007c the systemic model was designed by applying the following four activities of Q2: CD.1 knowledge gap identification, CD.2 methodological knowledge (conceptual purposeful design), CD.3 conceptual design, CD.4 design data collection, and CD.5 analysis and synthesis where a new conceptual artifact outcome is generated [e.g., a construct, framework/model/theory, method, or system/component (not instanced in a real object)]. Validation is exercised in all five steps: a relevance validity assessment of the knowledge gap in CD.1 and CD.2, a methodological validity assessment in CD.3, CD.4, and CD.5 through a face validity instrument used with two schemes (ISO/IEC 15288 and CMMI/SE).
In contrast to empirical research methods, the validation procedures used in conceptual research can be one of the following: numerical mathematical analysis, mathematical/theorem proof, logical argumentation, or a face validation by a panel of experts. Model validation used in the conceptual design approach was face validation. A panel of four experts participated in the validation. Two experts own an academic joint expertise of 10 years of teaching graduate courses related to standards and models of processes in software engineering. The other two evaluators were invited for their practical knowledge in systems engineering and IT projects with an approximate 30-year joint expertise in IT and SE consulting activities. Because no specific instrument was located in the literature to conduct a model face validation, an instrument previously used to validate conceptual models in several M.Sc. theses was used. Model validation was tested with the description and comparison of the CMMI/SE model and the ISO/IEC 15288 standard. Table  1 reports the items used in the validation step and their scores.
In this study, then, we apply the four activities of Q1: CB.1 knowledge gap identification, CB.2 methodological knowledge (e.g., conceptual exploratory review, conceptual descriptive-comparative review or conceptual tutorial review), CB.3 conceptual data collecting, and CB.4 conceptual analysis and synthesis where an exploratory, descriptive-comparative, or tutorial conceptual outcome is generated. Q1 was used for a descriptive/comparative purpose.
Knowledge gaps are reported in the related work section as well as in the introduction section. Methodological knowledge is realized through the utilization of a conceptual descriptive-comparative review approach. Conceptual data collecting was conducted by a systematic reading of the original documents of the three models (CMMI/SE:2002 , CMMI/SwE:2002 , ITIL V.3:2007 and the three standards (ISO/IEC 15288:2002 , ISO/IEC 12207:1995 , ISO/IEC 20000:2006 and by an identification of the items required in the systemic model. Finally, the conceptual descriptive-comparative analysis and synthesis of findings was conducted by the two lead authors, broadly reviewed by a third co-author and validated by the remainder two co-authors. The joint-academic expertise of the full research team in systems approach is about 40 years, and 20 years in standards and models of processes.
rElAtEd Work
The systems approach has been implicitly used to study organizations as general systems but few papers have reported formal or semi-formal definitions of such constructs (Ackoff, 1971; Feigenbaum, 1968; Wand & Woo, 1991; Gelman & Negroe, 1991; Mora et al., 2003) . In the case of models and standards of processes, these have been studied individually (Gray, 1996; Garcia, 1998; Humphrey, 1998; Arnold & Lawson, 2004; Curtis, Phillips, & Weszka, 2001; Menezes, 2002) and comparatively (Sheard & Lake, 1998; Johnson & Dindo, 1998; Wright, 1998; Paulk, 1995 Paulk, , 1998 Paulk, , 1999 Halvorsen & Conrado, 2000; Minnich, 2002; Boehm & Vasili, 2005) . While both kinds of studies on standards and models of processes have been useful to describe the main categories of processes, contrast directly two or more schemes, identify their focus of application, strengths and weaknesses, similarities and differences, and their fitness with a particular SE or SwE development approach, all of them have not used a normative-generic systemic model of a worldwide organization to estimate their process completeness and process balance constructs, neither to estimate their inherent business process understanding complexity in practitioners.
For instance, other descriptive and/or comparative studies on standards and models of processes (Sheard & Lake, 1998; Minnich, 2002) have identified core similarities and differences between such schemes. Main similarities are: (i) both provide a map of generic processes from the best international practices, (ii) both establish what and must be instructions rather than how specific procedures, and (iii) both do not impose a mandatory life-cycle of processes but suggest a demonstrative one that is usually taken as a basement. Thus, implementers must complement such recommendations with detailed procedures and profiles of the deliverables. In the case of main differences: (i) the models (at least the early reported) have been focused on process improvement efforts (and consequently include a capability maturity level assessment such as CMMI), while the standards are focused on an overall complain/not complain general assessment (e.g., ISO/IEC 12207), (ii) the models are used under an agreement between companies to legitimate their industrial acceptance (e.g., CMMI in the Americas), while the standards are used under a usually obligatory implicit country-based agreement (e.g., ISO/IEC 15504 in Europe), and (iii) the models can be originated from any organization, while the standards are strongly endorsed by nations.
Our study enhances previous ones through the introduction of a normative-generic systemic model of a business organization that is used to describe and compare the business process completeness and business process balance of standards and models of processes, as well as the next research goal to assess the understanding complexity on such schemes by potential practitioners. Business process completeness is defined as the extent of a standard or model fulfills the business process of the organizational subsystems of the generic systemic organization. The categorical scale used is very weak, weak, moderate, strong, and very strong business process completeness. Business process balance is defined as the extent of a standard or model provides an equilibrated support for all organizational subsystems of the generic systemic organization. The categorical scale used is very weak, weak, moderate, strong, and very strong business process balance. A high business process completeness does not imply a high business process balance for a standard or model and vice versa. In the former case, a standard or model could to have a high support for all organizational subsystems but some of them could be redundant. In the latter case, a standard or model could provide similar support for all organizational subsystems but for some organizational subsystems this could be insufficient (e.g., low value). The business process understanding complexity construct empirical assessment is planned for a further research.
dEscrIPtIon And coMPArIson of ModEls And stAndArds of ProcEssEs the rationale of the systemic building-blocks constructs of the normative-Generic Model of an organization
According to Mora et al. (2007b) , the ISO 9000:2000 series of standards (ISO, 2007) contains two principles (Principle 4 and 5) which endorse respectively the process approach and the systems approach as critical management paradigms. Principle 4's rationale states that the resources and activities are managed as processes. In turn, the Principle 5's rationale sets forth that the process be organized via a systems view. Furthermore, the ISO 9000:2000 standard remarks that while "… the way in which the organization manage its processes is obviously to affect its final (quality of) product" (ISO, 2007) , these standards "… concerns the way an organization goes about its work … concern processes not products -at least not directly" (ISO, 2006) . Hence, the concepts of process, system, and product/service and their conceptual interrelationships become critical for understanding the different standards and models under study. In Mora et al. (2007c) are reported three appendices. First appendix reports the systemic definition of the concepts system, subsystem, component and suprasystem/entourage. These concepts are used in the second appendix to define the concepts of organization, organizational subsystem, business process and subprocess, business activity, product and service. Finally, in the third appendix, previous concepts are used to define a pro forma of a generic organization as a system. The latter definitions are rooted in the classic cybernetic paradigm (Gelman & Negroe, 1982) and extended to include the information systems subsystem concept (Mora et al., 2003) . Tables 2 and 3 update the definitions reported in the first and second appendices aforementioned. Table  4 illustrates the cybernetic organizational model mapped to the Porter and Millar (1985) business process model where the IT service processes are explicitly added to the original model.
Definitions in Table 2 (Mora et al ., 2007b, 2007c) are rooted in theory of systems (Ack-off, 1971) and are based in formal definitions reported in Gelman and Garcia (1989) and Mora et al. (2003) , and other semiformal definitions (Gelman et al., 2005; Mora et al., 2008) . Concepts in Table 3 (Mora et al ., 2007b, 2007c) emerge from an analysis of relationships between the concepts of process, service and system in the context of standards and models of process.
Despite multiple definitions of process, main shared attributes can be identified: (i) an overall purpose (transform inputs in outputs), (ii) interrelated activities, and (iii) the utilization of human and material resources, procedures, and methods. Similarly, even though there is no one standard definition of service, several shared attributes can be also identified: (i) intangibility, (ii) non-storable, (iii) ongoing realization, and (iv) a mandatory participation of people to determine the value attribute. We argue that only the human beings can assess a value scale on services (even though such services can usually include machine-based metrics), while that automated processes (by using artificial devices) can assess the quality attributes of products (e.g., to fit some agreed physical specifications). Then, main distinctions between a product and a service are: (i) the tangibility-intangibility dichotomy which leads to the quality (e.g., the attributes expected in the ID CONCEPT CONCEPTUAL DEFINITION R1
S: system
is a whole into a wider <SS: suprasystem> or <ENT: entourage> that can be modeled with mandatory <A: attributes: a1,a2,a3,a4,a5> (where <a1: purpose>, <a2: function>, <a3: inputs>, <a4: outputs> and <a5:outcomes>) that are co-produced by at least two parts called <sB: subsystems> and the <R: relationships: R1, R2, …> between this whole, their parts, attributes and/or its suprasystem.
sB: subsystem is a <S: system> that is part of a <S: system> and that is decomposable in at least two or more <sB: subsystem> or <C: components>.
R3
C: component is a constituent of a <sB: subsystem> that is not decomposable (from a modeling viewpoint).
R4 SS: suprasystem is a <S: system> that contains to the system of interest under observation.
R4' ENT: entourage is the supra-system without the system under study.
R4'' W: world is the entourage of the suprasystem. is a <S: system> composed of three <OsB: organizational subsystems: driver, driven and IS subsystems>, into in a wider <OSS: organization suprasystem>, and with the generic attribute of <a1:purpose: "to provide valued outcomes for external systems"> additionally to other attributes.
R6
OsB: organizational subsystem is a <sB: subsystem> composed of three subsystems called <BP: business process: control, operational and informational>.
R7
BP: business process is a <sB: subsystem> of an <OsB: organizational subsystem> composed of at least two or more subsystems called <BsP: business subprocess> or components called <BA: business activities>, and with the additional mandatory attributes <a6: mechanisms> and <a7: controls>.
R8
BsP: business subprocess is a <:BP: business process> into a <BP: business process>.
R9
BA: business activity is a <C: component> into a <BP: business process> or <BsP: business subpro-cess> with the additional mandatory attributes <a6: tasks>, <a5:7personnel>, <a8: tools & infrastructure>, <a9: methods & procedures> and <a10: socio-political mechanisms & structures>.
R10
Sv: service is an intangible, and time-continuously but period-limited <a4: people-oriented valued outcomes> from <a3: outputs: acts> of a <BA: business activity>, a <BP: business process>, an < OsB: organizational sub-system> or an <O: organiza-tion>.
R11
Pr: product is a tangible, and discrete <a4: machine-oriented valued outcome> from <a3: outputs: matter> of a <BA: business activity>, a <BP: business process>, an <OsB: organizational sub-system> or an <O: organization>. product) versus the value (e.g., the benefits to the quality-prices rate perceived from a customers' perspective), and (ii) the time-discrete utilization of products versus the ongoing experience of services (Teboul, 2007) . Concepts reported in Tables 2 and 3 , then, help to dissolve the conceptual omission of the responsible entity that generates a service: a process or a system. We argue that the concept of system (Gelman & Garcia, 1989 ) is the logical concept to link process and service/product constructs. Similar conceptualizations are being developed also in the SSME's research stream under the notion of service systems (Spohrer et al., 2007) . Hence, we claim that these concepts can be used as conceptual building blocks to describe and compare standards and models of processes.
the systemic normative-Generic Model of an organization
For applying the conceptual building blocks and their interrelationships, we define a set of pro formas (Andoh-Baidoo et al., 2004) for each concept. Pro formas for the concepts system, supra-system, subsystem, component, entourage, and world, as well as for organization, organizational subsystem, business process sub-process and business activity are reported in the Appendices A and B. Pro formas and the systemic definitions enable us to develop a multi-scale systemic comparison of the standards and models of processes. Because the generic model is mapped onto a very strong and validated business process model (Porter & Millar, 1985) , we claim this strategy is better than a direct comparison between them because there is a common normative model against to each standard or model can be compared and because this is useful to estimate an absolute process completeness and process balance levels. In the opposite case, the assessment would be relative against the considered best model or standard.
the systemic description and comparison of standards and Models of Processes
In this article, we report the description and comparison of two models (CMMI Table 5 are based in the conceptual analysis conducted by the two lead authors and validated by the other three co-authors on the data reported in Appendix C. Such descriptions and comparisons are conducted in the organization level of the cybernetic organizational model with initial descriptions and comparisons in the organizational subsystem level (e.g., the driver, the driven and the information organizational subsystems). The analysis was conducted under the premise of an organization interested to deploy a standard or model to manufacture and provision products and services strongly based in IT. Furthermore, CMMI, ISO/IEC 15288 and ISO/IEC 15504 claim to be a model/standard for any kind of system/product. Through the generation of the systemic pro formas and their interpretation by the two lead authors, and the additional validation of the validation team, we can summarize the following core findings as follows:
• Business process completeness on the
Porter-Millar's support process: The six schemes are focused on the core processes related to the lifecycle of man-made systems and related support process. Furthermore, all of them claim to be useful for guiding the design and manufacturing/provision of any kind of system or product/service where software or IT be a core component. However, while this aim is worthy, its overall extent of business process completeness when the whole organization is Int'l Journal of Information Technologies and the Systems Approach, 1(2), 57-85, July-December 2008 67
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• Overall business process completeness:
Based in the previous assessments, and the fact of the lack of explicit IT service process in most schemes, it is adequate to divide the overall evaluation without and with the OsB3 (e.g., the IS-organizational subsystem). For the first case, five of the six schemes are considered with strong business process completeness and one with a moderated assessment (for ISO/IEC 12207:1995 standard Our general and core observation is that, in order for the standards and models studied in this paper to be used and deployed jointly with ITIL-based models and standards, a deep managerial effort will be required to harmonize them. Another core observation is the necessary inclusion in the graduate IS/IT programs of the models/standards topics as mandatory. In the meanwhile, IS/IT practitioners have been alerted to be cautious, given the large economical, human, and organizational resources required to implement successfully such standards and models.
conclusIon
We have argued that modern firms are complex systems of systems (SoS) regarding to the en-gineering and management of their processes to deliver cost-effective, trustworthy, and highquality products and services. Consequently, the organizations have developed and fostered the exchange of "best practices" through the concepts of standards and models of processes. However, the myriad of them is causing a business process understanding complexity that obfuscates their correct deployment. Then, we have posed the utilization of the theory of systems for treating such an understanding problematic situation. Our plausible realization was illustrated with the definition of a systemic model of organization, organizational subsystem and business process, and the model was applied to describe and compare four standards and two models of process. We consider that our systemic model is useful to acquire a holistic view of such schemes through a high-level mapping of the supported organizational processes. This task allows us to assess a business process completeness and business process balance metrics that can be used as guidance indicators for the selection and evaluation of such schemes. We will continue this research with: (i) studies on specific models/standards under a more fine-granularity level of analysis and with (ii) studies on the semi-automation of such an analysis through ontologies and reasoning computer-based tools. Minnich, H. (2002) . EIA IS 731 compared to CMMI-SE/SW. Systems Engineering Journal, 5(1), 62-72.
Mora, M., Gelman, O., Cervantes, F., Mejia, M., & Weitzenfeld, A. (2003) . A systemic approach for the formalization of the information system concept: Why information systems are systems? In J. Cano (Ed.), Critical reflections of information systems: A systemic approach (pp. 1-29 A complex entity or situation is structurally complex by the large number of relevant elements and interrelationships that affect its behavior and/or dynamically complex by the non-trivial (non lineal and not deterministic ones) forward and backward interactions between their (few or many) elements (Sterman, 1999) . 3 Documented in several internacional news and TV programs.
APPEndIx A. Pro forMAs of thE corE concEPtuAl buIldInG-blocks to study EntItIEs As systEMs.
CONCEPT DEFAULT VALUE DESCRIPTION [ <S: system>] = [ S(X) ]
The X thing that is modeled as a system.
[ <SS: supra-system> ] = [ SS(S(X)) ] The next up system called supra-system that contains to the modeled S(X) under study.
[ <ENT: entourage> ] = [ ENT(S(X)) ] The supra-system without the modeled S(X) under study.
[ <W: world> ] = [ W(S(X)) ] = [ ENT ( SS(S(X)) ]
The most up system to be considered in the study without the supra-system of the system under study.
[ <A: attributes>] = [ a1+a2+a3+ a4 + a5 + (a6 + a7 + … ) ]
The attributes that are defining the system.
[ <a1: purpose>] = [<a1: "to achieve its outcomes" >] The effectiveness mission of the system.
[ <a2: function>] = [<a2: "to achieve efficiently its outputs">] The efficacy mission of the system.
[ <a3: inputs>] = [<a3: [ { energy-matter | informationknowledge | acts } n ]>]
The system's input flows.
[ <a4: outputs>] = [<a4: [ { energy-matter | informationknowledge | acts } n ]>]
The system's output flows.
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[ <a5: outcomes>] = [<a5: [ { PoV} | MoV } n ] >]
The expected consequences to be generated by the system's outputs. PoV and MoV are respectively people-oriented and machine-oriented valued features. The second constituent of the system.
… …
Other system's constituents.
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the system's parts, attributes and/or its supra-system and entourage.
CONCEPT

DEFAULT INSTANCE DESCRIPTION [ <sB: subsystem> ] = [ sB(X?) ]
The subsystem to be modeled.
[ <S: system>] = [ S(X) ]
The owner system of the subsystem.
[ <A: attributes>] = [ a1+a2+a3+ a4 + a5 + (a6 + a7 + … ) ] The attributes that are defining the subsystem.
[ <a1: purpose>] = [<a1: "to achieve its outcomes" >] The effectiveness mission of the subsystem.
[ <a2: function>] = [<a2: "to achieve efficiently its outputs">] The efficacy mission of the subsystem.
[ <a3: inputs>] = [<a3: [ { energy-matter | information-knowledge | acts } n ]>]
The subsystem's input flows.
[ <a4: outputs>] = [<a4: [ { energy-matter | information-knowledge | acts } n ]>]
The subsystem's output flows.
[ <a5: outcomes>] = [<a5: [ { PoV} | MoV } n ] >]
The expected consequences to be generated by the subsystem's outputs. PoV and MoV are respectively people-oriented and machine-oriented valued features. The main constituents of the subsystem.
[ [ sB1 | C1] ] = [ sB(X1) | C(X1) ]
The first constituent of the subsystem.
[ [ sB2 | C2] ] = [ sB(X2) | C(X2) ]
The second constituent of the subsystem.
… …
Other subsystem's constituents.
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
[ <a1: purpose>] = [<a1: "to be a system" >] The effectiveness mission of the world. [ sB1 ] = [ sB(X1)] = [ SS( S(X)) ] The supra-system SS(S(X) is the first constituent of the world that is modeled as a closed system.
[ [sB2 | C2] ] = [ sB(X2) | C(X2) ]
The second constituent.
… …
Other world's constituents.
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the world's parts and attributes.
APPEndIx b. Pro forMAs of thE systEMIc concEPtuAl buIldInG-blocks for ModElInG An orGAnIzAtIon.
CONCEPT GENERIC VALUE DESCRIPTION [ <O: organization>] = [ O(X) ]
The X thing to be modeled as a systemic organization.
[ <OOS: organizational supra-system>] = [ OSS( O(X)) ] The next up system called supra-system that contains to the modeled O(X) under study.
[ <OENT: organizational entourage> ] = [ OENT( O(X)) ]
The supra-system without the modeled O(X) under study.
[ <OW: organizational world> ] = [ OW( O(X)) ] The most up system to be considered in the study without the supra-system of the system under study.
[ <A: attributes>] = [ a1+a2+a3+ a4 + a5 + (a6 + … ) ]
The attributes that are defining the organization.
[ <a1: purpose>] = [<a1: "to provide valued outcomes">] The effectiveness mission of the organization.
[ <a2: function>] = [ <a2: "to achieve efficiently its outputs"> ] The efficacy mission of the organization.
[ <a3: inputs>] = [ <a3: [ { energy-matter(utilities, artifacts, money) | information-knowledge | acts } n ] > ]
The organization's input flows. The organizational subsystem responsible to support the informational business processes. In the Porter-Miller organizational model, this is not reported explicitly. We call it the IT service management and engineering processes (ITSM&E).
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the organizational parts, attributes, and/or its supra-system and world.
CONCEPT DEFAULT INSTANCE DESCRIPTION [ <OsB: organizational subsystem>] = [ OsB(X1) | OsB(X2) | OsB(X3) ]
The organizational subsystem to be modeled.
[ <O: organization>] = [ O(X) ]
The organization to which belongs the organizational subsystem.
[ <A: attributes>] = [ a1+a2+a3+ a4 + a5 + (a6 + … ) ]
The attributes that are defining the organizational subsystem.
[ <a2: function>] = [ <a2: "to achieve efficiently its outputs"> ]
The efficacy mission of the organizational subsystem.
[ <a3: inputs>] = [ <a3: [ { energy-matter(utilities, artifacts, money) | information-knowledge | acts } n ] > ]
The organizational subsystem's input flows.
[ <a4: outputs>] = [ <a4: [ { energy-matter(utilities, artifacts, money) | information-knowledge | acts } n ] >]
The organizational subsystem's output flows.
[ <a5: outcomes>] = [<a5: [ { <PoV: service> } | <MoV: product >} n ] >]
The expected consequences to be generated by the organizational subsystem's outputs. PoV and MoV are respectively people-oriented and machine-oriented valued features.
• … … Other possible attributes.
[ <BP: organizational business processes> ] = [BP1 ] + [ BP2 ] + [BP3]
The main constituents of the organizational subsystem.
[BP1] = [ <BP1: control business processes> ]
The business process responsible for controlling the operational processes into an organizational subsystem.
[ BP2 ] = [ <BP2: operational business processes> ]
The business process responsible for doing the core activities into an organizational subsystem
[ BP3 ] = [ <BP3: informational business pro-cesses>]
The business process responsible for providing the informational support into an organizational subsystem.
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[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the organizational subsystem parts, attributes and/or its wider system. The owner organizational subsystem or business process of the BP or BsP that is being modeled.
CONCEPT
[ <A: attributes>] = [ a1+a2+a3+ a4 + a5 + a6 + a7 + (a8+ … ) ]
The attributes that are defining the business process or subprocess.
[ <a1: purpose>] = [<a1: "to provide valued outcomes">]
The effectiveness mission of the organization.
The efficacy mission of the business process or subprocess.
[ <a3: inputs>] = [ <a3: [ { energy-matter(utilities, artifacts, money) | informationknowledge | acts } n ] > ]
The organizational business process or subprocess' input flows.
[ <a4: outputs>] = [ <a4: [ { energy-matter(utilities, artifacts, money) | informationknowledge | acts } n ] >]
The organizational business process or subprocess' output flows.
[ <a5: outcomes>] = [<a5: [ { <PoV: service> } | <MoV: product >} n ] >]
The expected consequences to be generated by the organizational business process or subprocess' outputs. PoV and MoV are respectively people-oriented and machineoriented valued features.
[ <a6: mechanisms> ] = [<a6: [{ [people | tools | machines] } n ]>]
The organizational process' resources used for generating the outputs.
[ <a7: controls> ] = [<a7: [{ [ information | knowledge} n ]>]
The organizational process' resources used for controlling the generation of outputs.
… …
Other possible attributes.
[ [<BsP: business subprocesses>] | [<BA: business activities> ] ] = [ BsP1 | BA1] + [ BsP2 | BA2] + ( [ BP3 | BA3 ] + … )
The main constituents of the organizational business process or subprocess.
[ BsP1 | BA1 ] = [ BsP1 | BA1] The first business subprocess or activity.
[ BsP2 | BA2 ] = [ BsP2 | BA2]
The second business subprocess or activity.
… …
Other possible business subprocess or activity.
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the business process' parts, attributes and/or its wider system.
CONCEPT DEFAULT INSTANCE DESCRIPTION [ <BA: business activ-ity> ] = [ BA ]
The business activity to be modeled.
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[ [<BP: business pro-cess>] | [ <BsP: business sub-process> ]] = [ BP | BsP ]
The owner organizational business process or subprocess of the BA that is being modeled.
The attributes that are defining the business activity.
The effectiveness mission of the business activity.
[ <a2: function>] = [ <a2: "to achieve efficiently its outputs"> ] The efficacy mission of the business activity.
[ <a3: inputs>] = [ <a3: [ { energy-matter(utilities, artifacts, money) | informationknowledge | acts } n ] > ]
The organizational business activity's input flows.
[ <a4: outputs>]
= [ <a4: [ { energy-matter(utilities, artifacts, money) | informationknowledge | acts } n ] >]
The organizational business activity's output flows.
[ <a5: outcomes>] = [<a5: [ { <PoV: service> } | <MoV: product >} n ] >]
The expected consequences to be generated by the organizational business activity's outputs. PoV and MoV are respectively people-oriented and machine-oriented valued features.
[<a6: tasks> ] = [ t1 + t2 + ( … ) ]
The logical unitary workloads required to complete the BA. At least two are required.
[ <a7: personnel> ] = [ p1 + ( … ) ]
The people required for that the BA be performed. At least one person is required.
[<a8: tools & infra-structure> ] = [ t&i1 + ( … ) ]
The tools and physical infrastructure required for that the BA be performed.
[ <a9: methods & procedures> ] = [ m&p1 + ( … ) ]
The methods and procedures about how the BA must be performed.
[ <a10: socio-political mechanisms & struc-tures> ] = [ spm&s1 + ( … ) ]
The socio-political influences (modeled as socio-political norms, values and beliefs) that affect the BA execution.
[ <R: relationships>] = [ R1 + ( R2 + … ) ]
Relationships between the business activity's attributes and/or its wider system. 
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